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Honorable  Edward  J.  King 
Governor  of  the  Commonwealth  of 
Massachusetts 
State  House 

Boston,  Massachusetts  02133 


Dear  Governor  King: 

Inclosed  Is  a  copy  of  the  Provin  Mountain  Reservoir  (MA“00528)  Phase  I 
Inspection  Report,  prepared  under  the  National  Prograa  for  Inspection  of 
Non-Federal  Dams.  This  report  is  based  upon  a  visual  inspection,  a 
review  of  the  past  performance  and  a  brief  hydrological  study  of  the 
dam.  I  approve  the  report  and  support  the  findings  and  recommendations 
described  in  Section  7  and  ask  that  you  keep  me  informed  of  the  actions 
taker,  to  implement  them.  This  follow-up  action  is  vitally  Important. 

Copies  of  this  report  have  been  forwarded  to  the  Department  of  Environ¬ 
mental  Quality  Engineering,  and  to  the  owner.  City  of  Springfield, 
Springfield,  MA.  Copies  will  be  available  to  the  public  in  thirty  days. 

I  wish  to  thank  you  and  the  Department  of  Environmental  Quality 
Engineering  for  your  cooperation  in  this  prograa. 

Sincerely, 


Incl 

As  stated 


C.  E.  EDGAR,  III 


Colonel,  Corps  of  Engineers 
Commander  and  Division  Engineer 
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PHASE  I  INSPECTION  REPORT 
BRIEF  ASSESSMENT 


Identification  No:  MA  00528 

Name  of  Dam:  Previn  Mountain  Reservoir 

Town :  Agawam 

County  and  State:  Hampden  County,  Massachusetts 

Stream:  Off  Stream 

Date  of  Inspection:  March  4,  1981 


Provin  Mountain  Reservoir  is  a  series  of  four  concrete  storage 
reservoirs,  averaging  30  feet  deep,  constructed  on  the  ridge  of 
Provin  Mountain  in  Agawam,  Massachusetts.  Two  of  the  concrete 
reservoirs  are  rectangular  in  shape  and  were  constructed  in  1910 
and  1932,  respectively.  The  first  reservoir  is  288  feet  by  320 
feet  with  a  maximum  height  of  30  feet  while  the  second  reservoir 
is  288  feet  by  224  feet  with  a  maximum  centerline  depth  of  38  feet. 
The  two  other  concrete  structures  are  circular  and  were  added  to 
the  facility  in  1958.  These  tanks  are  29.5  feet  in  height  and  320 
feet  in  diameter.  The  total  storage  capacity  of  the  four  reser¬ 
voirs  is  approximately  60  million  gallons  or  184  Acre-Feet.  The 
structures  are  covered  with  earth  and  have  stone  paved  side  slopes. 
The  facility  serves  as  a  distribution  reservoir  for  the  water  supply 
system  for  the  City  of  Springfield.  The  installation  is  maintained 
and  operated  by  a  full-time  crew,  one  of  which  occupies  a  residence 
on  the  site.  Inflow  and  outflow  for  the  reservoirs  is  controlled 
by  a  system  of  valves.  Overflow  can  be  discharged  through  three 
separate  30-inch  diameter  pipes.  Reservoir  water  levels  and  flows 
are  continuously  metered  and  are  tied  into  a  high  and  low  water 
alarm  system.  Aerators  are  positioned  over  three  of  the  tanks  but 
are  no  longer  used.  The  entire  facility  is  in  fair  condition  at 
the  present  time,  pending  examination  of  the  tank  interiors. 

The  following  deficiencies  were  observed  at  the  site:  areas  of 
localized  sloughing  in  the  rock  slope  of  the  east  and  west  sides 
of  Reservoir  No.  1;  minor  creep  with  a  tendency  towards  bulging 
in  the  lower  half  of  the  rock  slopes  of  Reservoir  No.  1;  and 
seepage  at  the  toe  of  the  slope,  northeast  of  Reservoir  No.  2. 

Since  Provin  Mountain  Reservoir  has  a  maximum  centerline  depth  of 
38  feet,  a  maximum  wall  height  of  30  feet,  and  a  storage  capacity 
of  184  Acre-Feet,  the  reservoir  has  been  classified  in  the  "small" 
category  based  on  both  height  and  storage  capacity.  The  hazard 
potential  was  determined  by  the  downstream  impact  resulting  from 
the  failure  of  one  wall  on  the  rectangular  tanks  with  a  resultant 


peak  failure  outflow  cf  66,300  cfs.  The  failure  outflow  would 
overtop  two  roadways  and  inundate  two  buildings  at  the  dam  site 
and  two  residential  properties  downstream.  Thus,  with  appreciable 
economic  less,  possible  less  of  more  than  a  few  lives  and  the  loss 
of  water  supply,  Previn  Mountain  Reservoir  has  been  classified  in 
the  "high"  hazard  category. 

It  is  recommended  that  the  Owner  employ  a  qualified  Registered  Pro¬ 
fessional  Engineer  to  analyze  the  stability  of  Reservoir  No's  1  and 
2  under  earthquake  loading  and  present  loading  conditions,  and  to 
inspect  the  interior  of  all  tanks.  The  Owner  should  put  into  effect 
any  design  modifications  which  may  result  from  such  studies.  It  is 
also  recommended  that  the  Owner  implement  a  program  of  annual  techni¬ 
cal  inspections  with  particular  attention  to  any  change  in  the  quan¬ 
tity  or  clarity  of  seepage  issuing  from  the  ground  to  the  northeast 
of  Reservoir  No.  2.  The  technical  inspection  should  also  include 
an  inspection  of  the  interior  of  all  tanks.  Other  measures  to  be 
completed  by  the  Owner  include  reshaping  slumps  in  rock  filled 
slopes,  inspection  of  the  tank  interiors,,  monitoring  seepage  until 
engineering  recommendations  have  been  implemented,  and  monitoring 
bulges  in  westerly  slope  for  major  changes.  Finally,  an  emergency 
preparedness  plan  should  be  developed  for  notifying  downstream 
residents  in  the  event  of  an  emergency  at  the  reservoir. 

The  measures  outlined  above  and  in  Section  7  should  be  implemented 
by  the  Owner  within  a  period  of  one  year  after  receipt  of  this 
Phase  I  Inspection  Report. 


Cullinan  Engineering  Co.,  Inc. 


This  Phase  I  Inspection  Report  on  Provin  Mountain  Reservoir  (MA-00528) 
has  been  reviewed  by  the  undersigned  Review  Board  members.  In  our 
opinion,  the  reported  findi  gs,  conclusions,  and  recommendations  are 
consistent  with  the  Recommei  ied  Guidelines  for  Safety  Inspection  of 
Dams ,  and  with  good  engineering  judgement  and  practice,  and  is  hereby 
submitted  for  approval. 


Design  Branch 
Engineering  Division 


ARAMAST  MAHTESIAN,  CHAIRMAN 
Geotechnical  Engineering  Branch 
Engineering  Division 


APPROVAL  RECOMMENDED: 


JOE  B.  FRYAR 

Chief,  Engineering  Division 


PREFACE 


This  report  is  prepared  under  guidance  contained  in  Recommended 
Guidelines  for  Safety  Inspection  of  Dams,  for  a  Phase  I  Investiga¬ 
tion.  Copies  of  these  guidelines  may  be  obtained  from  the  Office 
of  Chief  of  Engineers,  Washington,  D.C.  20314.  The  purpose  of  a 
Phase  I  Investigation  is  to  identify  expeditiously  those  dams 
which  may  pose  hazards  to  human  life  or  property.  The  assessment 
of  the  general  condition  of  the  dam  is  based  upon  available  data 
and  visual  inspections.  Detailed  investigations,  and 'analyses 
involving  topographic  mapping,  subsurface  investigations,  testing, 
and  detailed  computational  evaluations  are  beyond  the  scope  of  a 
Phase  I  Investigation;  however,  the  investigation  is  intended  to 
identify  any  need  for  such  studies. 

In  reviewing  this  report,  it  should  be  realized  that  the  reported 
condition  of  the  dam  is  based  on  observations  of  field  conditions 
at  the  time  of  inspection  along  with  data  available  to  the  inspec¬ 
tion  team.  In  cases  where  the  reservoir  was  lowered  or  drained 
prior  to  inspection,  such  action,  while  improving  the  stability 
and  safety  of  the  dam,  removes  the  normal  load  on  the  structure 
and  may  obscure  certain  conditions  which  might  otherwise  be  detec¬ 
table  if  inspected  under  the  normal  operating  environment  of  the 
structure . 

It  is  important  to  note  that  the  condition  of  a  dam  depends  on 
numerous  and  constantly  changing  internal  and  external  conditions, 
and  is  evolutionary  in  nature.  It  would  be  incorrect  to  assume 
that  the  present  condition  of  the  dam  will  continue  to  represent 
the  condition  of  the  dam  at  seme  point  in  the  future.  Only  through 
continued  care  and  inspection  can  there  be  any  chance  that  unsafe 
conditions  be  detected. 

Phase  I  inspections  are  not  intended  to  provide  detailed  hydrologic 
and  hydraulic  analyses.  In  accordance  with  the  established  Guide¬ 
lines,  the  Spillway  Test  Flood  is  based  on  the  estimated  "Probable 
Maximum  Flood"  for  the  region  -(greatest  reasonable  possible  storm 
run-off),  or  fractions  thereof.  Because  of  the  magnitude  and 
rarity  of  such  a  storm  event,  a  finding  that  a  spillway  will  not 
pass  the  test  flood  should  not  be  interpreted  as  necessarily  pos¬ 
ing  a  highly  inadequate  condition.  The  test  flood  provides  a  mea¬ 
sure  of  relative  spillway  capacity  and  serves  as  an  aid  in  deter¬ 
mining  the  need  for  more  detailed  hydrologic  and  hydraulic  studies, 
considering  the  size  of  the  dam,  its  general  condition  and  the 
downstream  damage  potential. 

The  Phase  I  Investigation  does  not  include  an  assessment  of  .the 
need  for  fences,  gates,  no-trespassing  signs,  repairs  to  existing 
fences  and  railings  and  other  items  which  may  be  needed  to  mini¬ 
mize  trespass  and  provide  greater  security  for  the  facility  and 
safety  to  the  public.  An  evaluation  of  the  project  for  compliance 
with  OS HA  rules  and  regulations  is  also  excluded. 
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PHASE  I  INSPECTION  REPORT 
PROVIN  MOUNTAIN  RESERVOIR 
SECTION  1 

PROJECT  INFORMATION 


1.1  GENERAL 

(a)  Authority.  Public  Law  92-367,  August  8,  1972, 
authorized  the  Secretary  of  the  Army,  through  the  Corps 
of  Engineers,  to  initiate  a  national  program  of  dam  in¬ 
spection  throughout  the  United  States.  The  New  England 
Division  of  the  Corps  of  Engineers  has  been  assigned  the 
responsibility  of  supervising  the  inspection  of  dams 
within  the  New  England  Region.  Cullinan  Engineering  Co., 
Inc.,  has  been  retained  by  the  New  England  Division  to 
inspect  and  report  on  selected  dams  in  the  State  of 
Massachusetts.  Contract  No.  DACW  33-81-C-0025,  dated 
December  19,  1980,  has  been  assigned  by  the  Corps  of 
Engineers  for  this  work. 

(b )  Purpose : 

(1)  Perform  technical  inspection  and  evalua¬ 
tion  of  non-Federal  dams  to  identify  con¬ 
ditions  which  threaten  the  public  safety 
and  thus  permit  correction  in  a  timely 
manner  by  non-Federal  interests. 

(2)  Encourage  and  assist  the  States  to  ini¬ 
tiate  quickly  effective  dam  safety  pro¬ 
grams  for  non-Federal  dams. 

(3)  Update,  verify  and  complete  the  National 
Inventory  of  Dams. 

1 . 2  DESCRIPTION  OF  PROJECT 

(a)  Location.  Provin  Mountain  Reservoir  is  located  on 
top  of  Provin  Mountain  in  the  Town  of  Agawam,  Hampden 
County,  Massachusetts  (see  Location  Map).  The  coordi¬ 
nates  for  the  dam  are  72  degrees  41.9  minutes  longitude 
and  42  degrees  05.8  minutes  latitude. 

(b)  Description  of  Dan  and  Appurtenances.  Provin 
Mountain  Reservoir  consists  of  four  reinforced  concrete 
storage  tanks,  inlet  and  outlet  gatehouses,  a  flow  meter 
chamber,  meter  house,  venturi  chamber,  and  numerous  valve 
chambers.  The  tops  of  the  tanks  are  grass  covered  and 
the  exposed  slopes  are  1:1  hand-placed  stone  at  Reser¬ 
voir  No's  1  and  2,  and  end-dumped  stone  at  Reservoir  No's 
3  and  4.  All  four  tanks  are  vented  by  means  of  manhole 
covers  set  in  concrete  curbs  cast  through  the  roof  sec¬ 
tions  (see  Appendix  B  and  Photos  No's.  1  and  2). 
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The  four  concrete  reservoirs  were  constructed  in  three 
separate  phases.  Phase  one  was  the  construction  of  a 
288  foot  by  320  foot  rectangular  concrete  tank  with  a 
maximum  depth  of  about  30  feet,  referred  to  as  Reservoir 
No.  1.  A  series  of  elliptical  arches  16  feet  on  center 
supported  by  2  foot  square  columns  forn  the  roof  of  this 
structure.  The  floor  of  the  tank  is  a  reinforced  concrete 
slab  having  a  minimum  thickness  of  4  inches.  The  walls 
of  the  tank  vary  in  thickness  from  18  inches  to  38  inches 
depending  on  their  height  and  lateral  support  conditions 
with  the  outside  faces  of  the  walls  battered  1-inch  in 
24  inches.  Both  the  inlet  and  outlet  lines  for  Reservoir 
No.  1  are  42-inch  diameter  pipes.  The  tank  is  vented  and 
has  2  feet  of  earth  over  the  roof  of  the  structure.  Abut¬ 
ting  the  outside  walls  are  1:1  stone  fill  slopes. 

The  second  phase  of  work  occurred  in  1932-33  and  included 
the  construction  of  Reservoir  No.  2,  another  rectangular 
concrete  tank.  This  structure  is  located  adjacent  to  Reser 
voir  No.  1  and  is  288  feet  by  224  feet  in  size.  The  con¬ 
struction  design  and  composition  of  Reservoir  No.  2  is 
substantially  the  same  as  described  for  Reservoir  No.  1 
with  the  following  exceptions:  the  depth  varies  from  22 
feet  to  37.5  feet,  some  of  the  roof  support  columns  are 
26  inches  square,  the  inlet  pipe  is  60  inch  diameter,  and 
the  cutlet  pipe  is  72-inch  diameter  reduced  to  a  66-inch 
diameter  immediately  outside  the  structure.  Also,  an 
aeration  pipe  network  and  concrete  tank  were  included  in 
the  construction  of  Reservoir  No.  2. 

The  third  and  final  work  phase  included  the  erection  of 
two  320  foot  diameter  circular  reinforced  concrete  tanks 
with  aerators.  These  structures  are  referred  to  as  Reser¬ 
voir  No.  3  and  Reservoir  No.  4.  These  reservoirs  are  of 
similar  design  and  construction,  and  are  basically  sym¬ 
metrical  about  the  aerator  control  house  between  them. 

The  roof  slabs  are  reinforced  concrete  9  inches  thick 
supported  by  24-inch  and  28-inch  diameter  reinforced 
concrete  colum.ns.  There  is  approximately  two  feet  of 
earth  fill  over  the  roof.  The  reinforced  concrete  sice- 
walls  are  18  inches  thick,  and  the  floor  slabs  are  a 
minimum  of  5  inches  of  reinforced  concrete.  These  tanks 
average  about  29.5  feet  in  depth.  There  is  a  bank  of 
four  36-inch  diameter  equalizer  pipes  between  Reservoir 
No's  2  and  3.  The  common  intake  well  serves  as  an 
equalizer  between  Reservoir  No's  3  and  4.  The  feed  to 
the  intake  well  is  a  60-inch  diameter  pipe.  The  outlets 
for  both  circular  tanks  are  42-inch  diameter  pipes  which 
connect  to  a  common  6C-inch  outlet  pipe.  Aerators  are 
positioned  ever  each  tank  but  are  no  longer  used  as  part 
of  the  normal  operating  procedure. 


Water  is  supplied  to  the  reservoirs  by  three  inlet  aque¬ 
ducts  which  flow  into  Inlet  Chamber  No.  1  (see  Photos 
No's.  3  and  4).  The  inlet  aqueducts  are  42,  48  and  60 
inches  in  diameter.  The  water  is  distributed  to  the 
tanks  from  this  control  structure.  Reservoir  No's  1 
and  2  are  fed  by  42-inch  and  60-inch  supply  lines, 
respectively,  while  reservoir  No's  3  and  4  are  fed  by 
a  single  60-inch  supply  line  through  a  central  intake 
well  for  both  structures.  Outflow  from  the  tanks  is 
controlled  by  separate  valve  chambers  for  each  tank, 
and  by  a  common  gate  chamber  where  the  individual  out¬ 
let  pipes  congregate  in  the  meter  house.  Overflow  capa¬ 
bility  for  the  facility  is  provided  by  three  30-inch 
diameter  outlet  pipes  which  discharge  to  a  paved  water¬ 
way  on  the  westerly  side  of  the  site  (see  Photo  No.  8). 

(c)  Size  Classification.  The  maximum  height  of  the 
concrete  reservoir  walls  is  30  feet  and  the  estimated 
storage  capacity  is  184  Acre-Feet.  According  to  guide¬ 
lines  established  by  the  Corps  of  Engineers,  the  dam  is 
classified  in  the  "small"  category  on  both  height  and 
storage  capacity. 

(d)  Hazard  Classification.  The  results  of  the  dam  fail 
ure  analysis  indicate  that  the  assumed  failure  outflow 
would  travel  eastward  down  the  mountain  as  sheet  flow, 
inundating  and  severely  damaging  the  access  road  and  two 
buildings  before  reaching  a  stream  channel  flowing  north 
ward.  The  failure  outflow  would  then  follow  the  stream 
channel,  overtopping  two  roadways  by  8  to  10  feet  and 
inundating  at  least  two  buildings  in  a  residential  area 
with  5  to  10  feet  of  water  before  reaching  the  Westfield 
Fiver  where  the  peak  would  be  attenuated.  Prior  to  a 
failure  there  would  be  no  water  at  the  residential  build 
ings  and  only  normal  stream  flow  through  the  culverts 
under  the  subject  roadways.  Consequently,  with  the 
potential  loss  of  more  than  a  few  lives,  the  appreciable 
economic  loss  and  the  loss  of  a  water  supply  that  would 
occur,  the  dam  has  been  classified  in  the  "high"  hazard 
category . 

(e)  Ownership.  The  four  concrete  reservoirs  are  owned 
by  the  City  of  Springfield,  City  Hall,  Court  Street, 
Springfield,  Massachusetts . 

(f)  Operator.  The  reservoir  facility  is  operated  by 
Mr.  William  Sullivan,  Superintendent  of  Provin  Moun¬ 
tain  Reservoir,  and  a  full-time  maintenance  staff. 

Mr.  Sullivan  resides  on  the  site  and  his  address  is 
Northwest  Street,  West  Feeding  Hills,  Agawam,  Massa¬ 
chusetts  (telephone  413/786-3030). 
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(g)  Purpose  of  the  Parr.  Provin  Mountain  Reservoir  pro¬ 
vides  water  storage  and  regulates  its  release  as  part  of 
the  water  supply  systeir  for  the  City  of  Springfield, 
Massachusetts. 

(h)  Design  and  Construction  History.  Construction  at 
the  Provin  Mountain  site  has  taken  place  in  three  phases. 
Phase  one  included  the  construction  of  the  first  rec¬ 
tangular  concrete  tank.  Plans  for  this  phase  were  pre¬ 
pared  by  Elbert  E.  Lochridge,  Chief  Engineer,;  Allen 
Hazen,  Consulting  Engineer;  and  L.G.  Carlton,  Resident 
Engineer.  This  structure  was  reportedly  built  in  1910. 
Plans  for  Phase  two,  the  second  rectangular  tank  and 
aerator,  were  prepared  by  Elbert  E.  Lochridge,  Chief 
Engineer;  Chester  M.  Everett,  Consulting  Engineer;  and 
James  B.  Porter,  Resident  Engineer.  The  related  con¬ 
struction  took  place  in  1932-33.  The  final  phase  inclu¬ 
ded  the  construction  of  the  two  circular  concrete  tanks 
in  1958.  Plans  for  this  work  were  prepared  by  Bogert 
and  Childs,  Consulting  Engineers,  New  York,  New  York. 

(i)  Normal  Operating  Procedure.  Maintenance  on  the  dam 
is  performed  on  a  routine  schedule  by  a  full-time  staff. 
The  superintendent  of  Provin  Mountain  Reservoir  resides 
on  the  site.  The  tank  levels  and  outflow  rates  are 
reportedly  checked  three  times  a  day  by  the  staff  at 

8  AM,  4  PM  and  8  PM.  Inflow  to  the  facility  originates 
from  Cobble  Mountain  Reservoir,  located  twenty  miles  to 
the  west  of  the  site  in  the  Towns  of  Blanford  and  Gran¬ 
ville.  Between  Cobble  Mountain  Reservoir  and  Provin 
Mountain  Reservoir  the  water  is  processed  through  either 
slow  sand  filters  or  dual  media  rapid  sand  filters  at 
the  West  Parish  Filter  Plant  in  Westfield.  Before 
leaving  the  filtration  plant,  chlorine  is  added  to  the 
water.  Inflow  to  Provin  Mountain  Reservoir  is  regulated 
at  the  West  Parish  Filter  Plant. 

1 . 3  PERTINENT  DATA 

(a)  Drainage  Area.  Since  Provin  Mountain  Reservoir 
sits  on  top  of  a  mountain  and  consists  of  four  holding 
tanks  fed  by  a  regulated  aqueduct,  the  drainage  area 
size  and  characteristics  do  not  have  a  direct  bearing 
on  the  inflow  to  the  facility. 

(b)  Discharge  at  the  Dam  Site.  Normally,  the  water  is 
drawn  off  from  the  reservoirs  by  the  various  outlets 
which  feed  the  outlet  aqueducts.  Outflow  is  controlled 
by  the  various  valve  chambers  on  line.  The  outlet 
aqueducts  then  carry  the  water  to  the  City  of  Spring- 
field  water  supply  system.  The  average  daily  discharge 
is  reported  to  be  about  37.7  million  gallons  per  day 
with  a  maximum,  daily  use  of  75.69  million  gallons  occur¬ 
ring  on  June  30,  1971.  There  are  also  three  30-inch 
ov^-flow  pipes  for  the  facility  (see  Plans  Appendix  B 

ar  Photo  Location  Plan  p.  C-l).  These  outflow  pipes 
function  when  the  water  level  in  the  tanks  reaches  an 
elevation  of  404.8.  The  overflow  discharge  channel  is 
a  paved  waterway  on  the  westerly  side  of  the  site. 
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he  following  is  a  list  of  pertinent  values  relative  to  discharge: 

.  Cutlet  Work?  (Conduit)  Size:  (a)  42"  outlet  from  Reservoir  No.  1 

(b)  66"  outlet  fror  Reservoir  No.  2 

(c)  42"  outlet  lines  from  Reservoir 
No's  3  and  No.  4  which  combine 
into  a  common  60"  line  (see  Plans) 

Invert  Elevation:  380± 

Discharge:  Average  daily  discharge  reported  to  be  approximately 

37.7  MGD 


.  Maxirun  Known  Flood  at  Car  Site:  N/A 
.  Ungated  Spillway  Capacity  at  Top  of  Dan:  N/A 
.  Ur.gated  Spillway  Capacity  at  Test  Flood  Elevation:  N/A 
.  Gated  Spillway  Capacity  at  Normal  Pool  Elevation:  N/A 
.  Gated  Spillway  Capacity  at  Test  Flood  Elevation:  N/A 
.  Total  Spillway  Capacity  at  Test  Flood  Elevation:  N/A 
.  Total  Project  Discharge  at  Top  of  Dan:  N/A 
.  Total  Project  Discharge  at  Test  Flood  Elevation:  N/A 


(c)  Elevation  -  Feet  Above  Mean  Sea  Level 
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1.  Streambed  at  Toe  of  Dam:  187 

2.  Bottom  of  Cutoff:  N/A 

3.  Maximum.  Tailwater:  N/A 

4.  Normal  Pool:  N/A 

5.  Full  Flood  Control  Pool:  N/A 

6.  Spillway  Crest:  N/A 

7.  Design  Surcharge  (Original  Design):  Unknown 

8.  Top  of  Dam:  216 

9.  Test  Flood  Surcharge:  216.1 

10.  Other:  12"  Overflow  at  El  212.0 

( d )  Pveservoir  -  Length  in  Feet 

1.  Normal  Pool:  1980  feet 

2.  Flood  Control  Pool:  N/A 

3.  Spillway  Crest  Pool:  N/A 

4.  Top  of  Dam:  2300  feet 

5.  Test  Flood  Pool:  2350  feet 

( e )  Storage  -  Acre-Feet 

1.  Normal  Pool:  92  acre-feet 

2.  Flooc  Control  Pool:  N/A 

3.  Spillway  Crest  Pool:  N/A 

4.  Top  of  Dam:  140  acre-feet 
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'est  Flood  Pool: 


142  acre-feet± 


( f )  Feservcir  Surface  -  Acres 

1.  Normal  Pool:  N/A 

2.  Flood  Control  Pool:  N/A 

3.  Spillway  Crest:  N/A 

4.  Test  Flood  Pool:  N/A 

5.  Top  of  Dam:  6  Acres  (top  surface  area  of  tanks) 

( g )  Parr, 

1.  Type:  Concrete  tank  walls,  earthfill,  stone  paved  slopes 

( downstream ) 

2.  Length:  3200  Feet  (perimeter  of  tanks) 

3.  Height:  30  Feet 

4.  Top  Width:  N/A 

5.  Side  Slopes:  Vertical  upstream  (tank  walls) 

1:1  downstream 

6.  Zoning:  N/A 

7.  Impervious  Core:  N/A 

8.  Cutoff:  N/A 

9.  Crcut  Curtain:  N/A 

10.  Other:  N/A 

(h)  Diversion  and  Regulatory  Tunnel  None 

( i )  Spil lway  None 

( j )  Pegulating  Outlets 

1.  Invert:  180+  (all) 

2.  Size:  42",  66",  2-42"  combining  to  60" 

3.  Description:  Cutlets  into  City  of  Springfield  V.’ater  Supply 

System  from  Peservoir  No's.  1,  2,  3,  and  4, 
respectively 

4.  Control  Mechanism:  Manually  operated  valves  (all  lines) 

5.  Other:  N/A 
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SECTION  2 
ENGINEERING  DATA 


2.1  GENERAL 


Construction  at  Provin  Mountain  has  taken  place  in  three 
separate  phases.  Record  plans  for  all  three  phases  were 
obtained  frorr.  the  City  of  Springfield  Water  Department . 
Phase  one  construction  plans  for  the  first  rectangular 
concrete  reservoir  were  prepared  in  1910  by  Elbert  E.’ 
Lochridge,  Chief  Engineer;  Allen  Hazen,  Consulting  Engi¬ 
neer;  and  L.G.  Carlton,  Resident  Engineer.  Plans  for 
phase  two,  the  second  rectangular  concrete  reservoir, 
were  prepared  in  1931-33  by  Elbert  E.  Lochridge,  Chief 
Engineer;  Chester  M.  Everett,  Consulting  Engineer;  and 
James  B.  Porter,  Resident  Engineer.  The  final  phase 
included  the  construction  of  the  two  circular  concrete 
tanks.  Plans  for  this  work  were  prepared  in  1958  by 
Bogert  and  Childs,  Consulting  Engineers,  New  York,  New 
York. 

Periodic  inspection  reports  and  sketches  by  the  Massachu¬ 
setts  DPW  were  obtained  from  the  Division  of  Waterways. 

2.2  CONSTRUCTION  RECORDS 

The  above  mentioned  record  plans  are  available  from  the 
City  of  Springfield  Water  Department  for  all  three  phases 
of  construction. 

2.3  OPERATIONAL  RECORDS 


Tank  levels  and  outflow  are  metered  continuously  with  the 
meters  read  by  personnel  of  the  Springfield  Water  Depart¬ 
ment  three  times  a  day  (8:00  AM,  4:00  PM,  8:00  PM). 
Records  of  the  tank  levels  and  outflow  are  maintained  by 
the  Springfield  Water  Departre'nt. 

2.4  EVALUATION 


(a)  Availability.  Documents  described  in  Section  2.1 
above  are  available  from  the  City  of  Springfield,  Water 
Department,  City  Hall,  Court  Street,  Springfield,  Massa¬ 
chusetts  and  the  Division  of  Waterways,  State  of  Massa¬ 
chusetts. 

(b)  Adequacy .  The  available  data,  in  combination 
with  the  visual  evaluation  described  in  the  following 
section,  is  adequate  for  the  purpose  of  the  Phase  I 
Investigation . 

(c)  Validity.  The  general  observed  configuration  of 
the  reservoirs  and  appurtenances  were  in  good  agree¬ 
ment  with  the  record  plans. 


SECTION  3 

VISUAL  OBSERVATIONS 


FINDINGS 


(a)  General .  Provin  Mountain  Reservoir  is  a  series  of 
four  enclosed  reinforced  concrete  storage  reservoirs 
with  stone  filled  containment  dikes  constructed  on  the 
ridge  of  Provin  Mountain.  At  the  time  of  inspection 
all  reservoirs  were  full,  precluding  access.  Therefore, 
it  is  recommended  that  the  tanks  be  dewatered  and  the 
interior  of  all  the  tanks  be  inspected  by  a  qualified 
registered  engineer.  The  visual  inspection  of  the  site 
was  made  on  March  4,  1981.  A  copy  of  the  inspection 
checklist  is  included  in  Appendix  A.  Provin  Mountain 
Reservoir  is  in  fair  condition  at  the  present  time  pend¬ 
ing  inspection  of  the  tank  interiors. 

(b)  Storage  Tanks  and  Containment  Dikes.  Provin  Moun¬ 
tain  Reservoir  is  comprised  of  four  underground  rein¬ 
forced  concrete  tanks  identified  as  Reservoir  No's  1,  2, 

3  and  4.  Reservoir  No.  1  and  Reservoir  No.  2  are  located 
at  the  southerly  end  of  the  site  and  are  of  rectangular 
configuration.  Reservoir  No's  3  and  4  are  circular  tanks 
located  immediately  to  the  north.  All  four  tanks  are 
vented  by  means  of  manhole  covers  set  in  concrete  curbs 
(see  Appendix  B  and  Photos  No's.  1  and  2).  Rock  fill 
containment  dikes  abut  the  exterior  of  the  tanks  along 
the  entire  length  of  the  east  and  west  walls  and  along 
portions  of  the  north  and  south  ends  (see  Photos  No's. 

7,  8,  9,  and  11). 

The  rock  slope  along  Reservoir  No.  1  is  hand-placed  and 
is  in  good  condition.  There  is  a  minor  sloughed  area 
on  the  lower  southerly  portion  of  the  fill  but  it  is  of 
no  structural  significance.  Other  minor  sloughed  areas 
exist  on  the  east  and  west  sides  of  the  containment  dike 
near  Reservoir  No.  1.  Although  the  hand-placed  rock 
slopes  are  in  generally  good  condition,  there  is  evi¬ 
dence  of  minor  creep,  particularly  on  the  westerly 
slope,  with  a  tendency  towards  bulging  in  the  lower 
half  of  the  slope  of  not  more  than  one  foot  from  the 
original  plane.  However,  these  bulges  do  not  appear 
to  have  any  practical  engineering  significance  and 
should  merely  be  inspected  periodically  to  see  if  any. 
major  changes  occur. 

The  hand-placed  rock  slope  along  the  east  and  west 
sides  of  Reservoir  No.  2  is  in  excellent  condition. 

There  is  an  abrupt  change  in  slope  between  the  hand- 
placed  section  and  the  end  dumped  section  between 
Reservoir  No's  2  and  3.  The  slopes  along  Reservoir 
No's  3  and  4  are  end-dumped  rather  than  hand-placed. 


The  raterial  in  these  dikes  is  screened  trap  rock 
ranging  in  size  fror  approximately  3  inches  to  12 
inches.  It  is  angular,  blocky  hard  basaltic  rock.  The 
slopes  are  uniform  and  in  excellent  condition  with  no 
bulging  or  movement  noted.  There  is  a  rock  spoil  area 
located  to  the  west  of  Reservoir  No.  4. 

There  is  some  clear  and  clean  seepage  accumulated  along 
the  toe  of  the  east  dike  of  Feservoir  No.  2  in  a  low 
spot  near  a  manhole  (see  Photo  No.  12).  The  total  flow 
is  estimated  to  be  5  to  10  gpm.  A  small  boil  issuing 
about  1  gpm  of  clear,  clean  water  is  located  northeast 
of  Reservoir  No.  2  near  a  catch  basin.  It  is  the 
opinion  of  Mr.  William  Sullivan,  Superintendent  of 
Frovin  Mountain  Reservoir,  that  the  seepage  is  coming 
from  a  spring  in  the  bedrock  beneath  the  reservoirs. 

It  is  understood  from,  observations  that  the  seepage 
occurs  when  Reservoir  No's  1  and  2  are  full  and  Reservoir 
No's  3  and  4  are  empty,  and  when  Reservoir  No's  1  and  2 
are  empty  and  Reservoir  No's  3  and  4  are  full.  Also,  the 
same  seepage  appears  when  all  the  reservoirs  are  full. 
There  are  drains  on  the  outside  of  the  reservoirs  which 
col lect  groundwater.  However,  the  evidence  indicates 
that  the  water  is  coming  from  springs  through  the  cracks 
and  seams  of  the  underlying  bedrock.  Nevertheless,  this 
seepage  should  be  studied  by  an  Engineer  and  monitored 
by  the  Owner  until  the  recommendations  of  the  engineering 
study  have  been  implemented.  There  is  no  evidence  of  any 
seepage  from  Reservoir  No's  1,  3  and  4. 

( c )  Appurtenant  Structures 

( 1 )  West  Cate  House  (Inlet  Chamber  No.  1) 

This  structure  consists  of  concrete  masonry 
unit  walls  with  a  concrete  floor  and  tiled 
roof  (see  Photo  No's  3  and  4).  The  struc¬ 
ture  is  in  good  condition. 

The  building  houses  two  hand-crank  operated 
bench  stands  manufactured  by  the  Chapman 
Valve  Mfg.  Co.  The  right  gate,  which  con¬ 
trols  the  60-inch  intake  was  open  48  inches 
at  the  time  of  inspection.  The  left  gate, 
which  controls  the  42-inch  intake  was  fully 
closed.  The  bench  stands  and  stems  are  well 
maintained  and  in  good  operating  condition. 


( 2 )  North  Gate  House  (Inlet  Chambers  3  and  4) 

This  structure  consists  of  a  reinforced  con¬ 
crete  frame  and  roof  with  cement  concrete 
masonry  unit  non-bearing  walls.  The  floor 
consists  of  metal  grating  and  the  sub-floor 
is  concrete  (see  Photos  No's.  5  and  6).  The 
structure  is  in  good  condition. 


The  buildir.c  houses  two  hand  crank  operated 
bench  stands  manufactured  by  the  Chapman 
Valve  Mfg.  Co.  Both  gates  were  opened  by 
approximately  48-inches.  The  bencn  stands 
and  stems  are  well  maintained  and  in  good 
operating  condition. 

The  structure  also  houses  eight  additional 
gates  and  a  compressor  for  operation  of 
the  aeration  system.  This  system  appears 
to  be  in  good  condition. 

( 3 )  East  Gate  House  (Cutlet  Chambers  1,  2,  3  and  4 

This  structure  houses  two  hand  crank 
operated  bench  stands.  Both  gate  valves 
were  in  the  open  position  at  the  time  of 
inspection. 

(d)  Reservoir  Area.  The  reservoir  is  located  on  the 
ridge  of  Provin  Mountain  and  consists  of  four 
enclosed  concrete  tanks.  The  tanks  are  grass 
covered  on  the  top  and  have  stone  riprap  embank¬ 
ments  on  the  sides.  There  are  several  control 
and  maintenance  structures  located  on  the  site. 
Aerators  are  located  on  top  of  three  of  the 
tanks . 

(e)  Downstream  Channel.  Normal  discharge  from  the 
Frovin  Mountain  facility  is  through  aqueducts  to 
the  City  of  Springfield  water  supply  system.  How¬ 
ever,  in  the  event  of  the  assumed  failure,  the 
discharge  outflow  would  travel  as  sheet  flow  down 
the  mountain  across  the  access  road  to  a  natural 
stream  channel.  The  channel  flows  in  a  northerly 
direction  under  two  roads  before  reaching  the  West- 
field  Piver,  approximately  6400  feet  downstream  of 
the  reservoir. 

EVALUATION 

The  visual  inspection  indicates  that  Provin  Mountain  Reser 
voir  is  in  fair  condition  pending  inspection  of  the  tank 
interiors.  There  are  some  minor  deficiencies  pertaining 
to  localized  slumps  in  the  rock  slopes  of  the  contain¬ 
ment  dikes  on  the  east  and  west  side  of  Reservoir  No.  1, 
and  some  seepage  emanating  from  the  ground  northeast  of 
Reservoir  No.  2.  Measures  to  improve  these  conditions 
are  stated  in  Section  7.3. 


SECTION  4 

OFERATING  AND  MAINTENANCE  PROCEDURES 


4.1  OPERATING  PROCEDURES 

(a)  General .  A  standard  daily  operating  procedure  is 
followed  at  Provin  Mountain  Reservoir.  Generally,  water 
levels  in  the  tanks  are  taken  at  8:00  AM.  An  estirrate 
is  then  rade  of  the  amount  of  filtered  water  that  will 
be  needed  to  sustain  the  appropriate  level  in  the  tanks. 
Paw  water  is  then  processed  at  the  West  Parish  Filter 
Plant  and  the  inflow  to  Provin  Mountain  Reservoir  is 
controlled  at  the  plant. 

(b)  Warning  System.  There  is  a  warning  systerr  at  the 
reservoir  that  notifies  the  operator  as  to  high  and  low 
water  levels  in  the  four  tanks.  Should  a  high  or  low 
level  condition  occur  in  the  tanks,  an  alarm  system 
notifies  the  operators  of  the  condition.  The  filter 
plant  is  then  informed  to  increase  or  decrease  the 
amount  of  water  being  supplied  to  this  holding  tank 
installation.  There  is  no  established  emergency  pre¬ 
paredness  plan  in  effect  for  this  structure. 

4.2  MAINTENANCE  PROCEDURES 

(a)  General .  Maintenance  to  the  exterior  portion  of 
the  reservoir  facility  is  on  a  regular  and  continuous 
basis.  The  interior  of  the  tanks  have  not  been  checked 
for  several  years  and  have  never  been  inspected  by  a 
Registered  Engineer.  It  is  recommended  that  an  inspec¬ 
tion  of  the  interior  of  the  tanks  be  included  as  part 
of  the  program  of  yearly  technical  inspections. 

(b)  Operating  Facilities.  Regulating  valves  and  con¬ 
trols  are  operated  continuously  by  the  maintenance 
personnel  at  the  site.  All  controls  are  reported  to 
be  in  good  working  order. 

4.3  EVALUATION 


The  reservoir  and  operating  facilities  are  generally 
maintained  in  excellent  condition.  Formal  operational 
procedures,  maintenance  programs  and  a  warning  system 
are  in  effect  for  Provin  Mountain  Peservoir.  However, 
a  formal  "Emergency  Action  Plan"  should  be  developed 
to  include  an  effective  preplanned  downstream  warning 
system,  locations  of  emergency  equipment,  materials 
and  manpower,  authorities  to  contact  and  potential  areas 
that  require  evacuation.  In  addition,  the  Owner  should 
implement  a  program  of  annual  technical  inspections, 
including  inspection  of  the  interior  of  the  tanks,  by 
a  Qualified  Registered  Engineer. 


SECTION  5 

EVALUATION  OF  HYDRAULIC/HYDROLOGIC  FEATURES 


t 


I 

II 
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5.1  General .  Provin  Mountain  Reservoir  consists  of  four 
concrete  holding  tanks  constructed  on  the  ridge  of  a 
mountain.  The  reservoir  is  fed  by  three  aqueducts  (42, 

48,  and  60  inches  in  diameter)  from  a  supply  reservoir 
at  Cobble  Mountain  Dam,  located  about  20  miles  west  of 
the  City  of  Springfield,  Massachusetts.  The  combined 
capacity  of  the  four  reservoir  structures  is  about  60 
million  gallons  (184  acre-feet).  All  four  reservoirs 
have  an  average  depth  of  about  30  feet.  Normal  dis¬ 
charge  is  through  the  three  outlet  aqueducts  (42,  48, 
and  60  inches  in  diameter).  Three  30-inch  outlet  pipes 
are  used  for  overflow  from  the  reservoirs.  The  facility 
is  also  equipped  with  an  alarm  system  for  detecting  high 
and  low  water  conditions  in  the  tanks. 

5.2  Design  Data.  Design  and  record  plans  for  the  reservoir 
were  obtained  from  the  City  of  Springfield,  Water  Depart¬ 
ment.  No  computations  for  the  reservoir  were  available. 

5.3  Experience  Data.  Tank  levels  and  outflow  are  metered 
continuously  and  the  meters  are  read  three  times  a  day  at 
8:00  AM,  4:00  PM,  and  8:00  PM  by  the  full-time  staff.  The 
inflow  to  the  site  is  normally  regulated  at  the  filtration 
plant.  The  average  daily  flow  through  the  reservoir  is 
reported  to  be  about  37.7  million  gallons  with  a  maximum 
daily  output  of  75.69  million  gallons  on  June  30,  1971. 

5.4  Test  Flood  Analysis.  Since  Provin  Mountain  Reservoir 
consists  of  four  enclosed  tanks  on  top  of  a  mountain  ridge 
that  are  supplied  by  regulated  aqueducts,  development  of  a 
test  flood  was  not  warranted. 


5.5 


Dam  Failure  Analysis.  For  the  purposes  of  this  study, 
it  was  assumed  that  all  four  tanks  were  full  to  capacity 
at  the  time  of  failure.  To  determine  the  peak  failure 
outflow,  a  failure  was  assumed  along  40%  of  the  width  of 


the  east  wall  of  both  rectangular  tanks.  The  resultant 


outflow  woul  be  66,300  cfs.  The  total  capacity  of  all 
tanks  is  60,000,000  gallons. 


As  a  result  of  the  failure  of  the  tanks,  water  supply  to 
the  City  of  Springfield  would  be  disrupted.  Failure  out¬ 
flow  from  the  ruptured  tanks  would  travel  eastward  down 
the  mountain  as  sheet  flow,  inundating  and  causing  severe 
damage  to  the  access  road  and  two  buildings  before  reaching 
a  stream  channel  flowing  in  a  northerly  direction.  Flow  in 
this  channel  prior  to  the  dam  failure  would  consist  of  nor- 
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rnal  streamflow  only,  with  no  overtopping  of  roads  or  damage 
to  residential  properties.  The  failure  outflow  would  then 
travel  downstream  overtopping  North  West  Street  by  8  to  9 
feet  with  damage  occurring  to  at  least  two  buildings  in  a 
residential  area.  From  examination  of  the  U.S.G.S.  sheets, 
it  is  anticipated  that  flow  at  these  residential  structures 
would  be  5  to  10  feet  deep.  The  outflow  would  continue  down 
stream  reaching  another  roadway  5100  feet  from  the  reservoir 
At  this  point  North  Westfield  Street  would  be  overtopped  by 
about  ten  (10)  feet.  Approximately  1300  feet  downstream  of 
this  section,  the  flow  reaches  the  Westfield  River  where  the 
peak  would  be  attenuated.  Consequently,  with  a  sizeable 
economic  loss,  a  potential  loss  of  more  than  a  few  lives, 
and  the  loss  of  water  supply,  the  overall  potential  hazard 
from  a  dam  failure  at  Provin  Mountain  Reservoir  would  be 


The  visual  inspection  of  the  Provin  Mountain  Reservoir 


indicates  that  the  structures  are  in  fair  condition  pend¬ 
ing  inspection  of  the  tank  interiors.  There  were  no 
significant  displacements  or  distress  which  would  warrant 
structural  stability  calculations.  However,  there  were  a 
few  items  of  a  maintenance  nature  and  items  requiring  moni 
toring  and  analytical  studies  that  should  be  performed  to 
assess  the  factor  of  safety  of  the  reservoir  under  earth¬ 
quake  and  present  loading  conditions.  Monthly  inspections 
should  be  made  to  monitor  any  changes  in  the  seepage  noted 
at  the  northeast  corner  of  Reservoir  No.  2  until  the  recom 
mendations  of  the  engineering  study  have  been  implemented. 


6.2  DESIGN  AND  CONSTRUCTION  DATA 

Definitive  plans  of  the  four  underground  reservoirs  and 
the  stone  filled  containment  dikes  were  reviewed.  Struc¬ 
tural  evaluations  indicate  that  with  the  reservoir  full 
the  reinforced  concrete  must  rely  on  some  resistance  from 
the  stone  dikes  to  provide  proper  stability.  Should  the 
stone  embankments  be  removed  from  either  the  east  or  west 
walls  of  Reservoir  No’s  1  and  2,  these  structures  would 
become  unstable.  Calculations  pertaining  to  the  design 
of  these  vertical  walls  are  not  available.  Since  the 
exterior  rock  filled  slopes  are  one  horizontal  to  one 
vertical,  they  may  be  of  marginal  stability  under  earth¬ 
quake  loading  conditions. 

6.3  POST-CONSTRUCTION  CHANGES 

Selected  design  drawings  are  contained  in  the  appendix. 
There  is  no  evidence  of  post-construction  changes  which 
would  alter  the  stability  or  safety  of  the  reservoirs. 

6.4  SEISMIC  STABILITY 

The  project  is  located  in  Seismic  Zone  No.  2,  and  in 
accordance  with  recommended  Phase  I  Guidelines,  does 
not  warrant  seismic  analysis.  However,  because  of  the 
design  of  the  concrete  wall  in  Reservoir  No.'s  1  and  2, 
stability  may  rely  on  passive  earth  pressures  from  the 
rock  slopes  containing  these  walls.  Because  the  slopes 
may  be  unstable  under  earthquake  loading,  analytical 
studies  may  be  required  as  outlined  in  Section  7. 


7.1  PPOJECT  ASSESSMENT 


(a)  Condition.  The  Provin  Mountain  Reservoir  is  in 
fair  condition  at  the  present  time  pending  further 
inspection  of  tank  interiors.  Items  of  concern  included 
minor  seepage  at  the  toe  of  rock  slope  northeast  of 
Reservoir  No.  2,  and  minor  localized  sloughing  of  the 
hand-placed  rock  slope  on  the  east,  south  and  west  of 
Reservoir  No.  1.  Because  of  the  relatively  steep  rock 
filled  slopes  they  may  become  unstable  during  earthquake 
loading.  Since  the  design  of  the  vertical  walls  on  the 
east  and  west  sides  of  Reservoir  No.'s  1  and  2  rely 
partly  on  passive  resistance  from  these  filled  slopes, 
calculations  should  be  made  as  to  the  safety  factor  under 
earthquake  loading,  present  loading  conditions  and  full 
reservoir  conditions. 

(b)  Adequacy  of  Information.  Design  drawings  are  avail¬ 
able  for  the  four  reservoirs  and  appurtenant  structures. 
Consequently,  the  adequacy  of  the  engineering  data  is  con¬ 
sidered  good.  The  assessment  of  this  project  is  based  on 
a  review  of  these  drawings  plus  the  visual  inspection  con¬ 
ducted  on  March  4,  1981. 

(c)  Urgency.  The  recommendations  and  remedial  measures 
enumerated  below  should  be  implemented  by  the  owner  within 
one  year  of  receipt  of  this  Phase  I  inspection  report. 

7 . 2  RECOMMENDATIONS 


It  is  recommended  that  the  Owner  engage  a  Registered  Pro¬ 
fessional  Engineer  to: 

(a)  Inspect  the  interior  walls  and  floor  slab  of  all 
tanks . 

(b)  Undertake  an  analytical  study  of  the  stability  of 
Reservoir  No. 's  1  and  2  under  earthquake  loading  and 
present  loading  conditions. 

The  Owner  should  implement  the  recommendations  of  the 
above  engineering  studies. 

7.3  REMEDIAL  MEASURES 


( a )  Operation  and  Maintenance  Procedures 

(1)  Reshape  localized  slumps  in  hand-placed 

rock  filled  slopes  on  east,  west  and  south 
sides  of  Reservoir  No.  1. 
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(2)  The  Owr.er  shculc  inspect  the  interior  of 
all  tanks  on  a  regular  basis. 

(3)  Implement  a  program  of  yearly  technical 
inspections  by  a  qualified  registered 
engineer  with  particular  emphasis  on  the 
seepage  emanating  from,  the  ground  to  the 
northeast  of  Reservoir  No.  2.  Pay  parti¬ 
cular  attention  to  any  change  in  the 
quantity  or  clarity  of  the  seepage.  Also, 
the  inspection  should  include  the  interior 
examination  of  the  concrete  reservoirs  when 
they  are  empty. 

(4)  Monitor  seepage  on  a  monthly  basis  until 
the  recommendations  of  the  engineering 
study  have  been  implemented. 

(5)  Monitor  bulge  on  westerly  rock  slope  of 
Reservoir  No.  1  and  pay  specific  attention 
to  any  major  changes  that  may  occur. 

(6)  Develop  an  "emergency  action  plan"  that 
will  include  an  effective  preplanned  down¬ 
stream  warning  system,  locations  of  emer¬ 
gency  equipment,  materials  and  manpower, 
authorities  to  contact,  and  potential 
areas  that  may  require  evacuation. 

ALTERNATIVES 

There  are  no  practical  alternatives  to  the  above  recommen 
dations  and  remedial  measures. 


APPENDIX  A 

INSPECTION  CHECKLISTS 


INSPECTION  TEAK  ORGANIZATION 


Date:  March  4,  1981 


Project:  MA  00528 

Previn  Mountain  Reservoir 
Agawam,  Massachusetts 

Weather:  Clear,  ccld 


INSPECTION  TEAM 


William  S.  Parker 
Kenneth  W.  Hodgson,  Jr. 
Gregory  M.  Valiton 
Williar  S.  Zoino 
Steven  J.  Trettel 
Andrew  Christo 
Paul  Razgha 
Carl  Razgha 


Cullinan  Engineering  Co.,  Inc.  (CEC) 

CEC 

CEC 


Goldberg,  Zoino  &  Associates  (GZ) 

GZ 

Andrew  Christo  Engineers,  Inc  (ACE) 


ACE 

ACE 


Team  Captain 

Hydraulics 

Hydraulics 

Soils 

Soils 

Structures 

Structures 

Structures 


PROVIN  MOUNTAIN  RESERVOIR 
MA  0C528 


March  4,  1981 


CHECKLISTS  FOR  VISUAL  INSPECTION 

AREA  EVALUATED  BY 

CREST  OF  SLOPES  AND  TOP 
OF  RESERVOIRS 

Vegetation  CZ 


Sloughing  or  Erosion 
Surface  Cracks 
Movement  or  Settlement 

DOWNSTREAM  SLOPE  OF  ROCK 
CONTAINMENT  DIKES 

Vegetation 

Sloughing  or  Erosion 

Surface  Cracks 

Animal  Furrows 

Movement  or  Cracking 
Near  Toe 

Unusual  Embankment  or 
Downstream  Seepage 

Piping  or  Eoils 

Foundation  Drainage 
Features 

GENERAL 

Lateral  Movement 

Vertical  Alignment 
Horizontal  Alignment 


CONDITION  &  REMARKS 

None 
None 
None 

Minor  settlement  (6"±)  of 
rock  backfill  around  Reser¬ 
voir  No.  4 

None 

Miner  sporadic  sloughing  of 
slopes 

None 

None 

None 

Minor  seepage  east  of  inter 
section  of  tanks  2  and  3 
believed  to  be  rock  springs 
and  estimated  at  1-2  gpm. 

See  previous  item 
Inaccessible 

Minor  localized  bulges  in 
slopes 

Good 

Good 


Condition  at  Abutments 
and  at  Structures 


GZ 


Good 


•rn’ICIFAI  WATER  WORKS 
SPRINGFIELD,  MASSACHUSETTS 


NOTE:  Prepared  by  the 

City  of  Springfieli 


Eariy  ni story  before  little  :-.iver  Watershed 

The  City  of  Springfield  purchased  the  then  existing  water  works  consist¬ 
ing  of  snail  surface  supplies  within  the  city  limits  in  1872,  from  the  Spring- 
field  Aqueduct  Company  for  approximately  $250,000. 

Ir.  lc7..  water  was  turned  into  the  mains  from  the  Ludlow  Reservoir  Supply 
and  this  supply  served  the  city  until  1910.  Since  1910,  the  Little  River 
Supply,  with  its  large  impounding  reservoir  at  Cobble  Mountain  has  constituted 
the  chief  source;  augmented  by  the  Ludlow  Supply.  These  sources  have  a  com¬ 
bined  dependable  yield  of  approximately  Or  million  gallons  per  day. 

Description  of  System 

Springfield's  "Little  River  Supply"  has  natural  advantages  which  make  it 
a  superior  water  supply  from  the  start.  The  source  of  supply  is  located  about 
twenty  miles  west  of  the  city  U"  ir.  the  hilltowns  of  Blandford  and  Granville 
w:.er“  ha.  i  tat  ions  are  scarce  and  the  possibility  of  contamination  is  slight. 

he  area  from  which  water  drains  into  our  man-made  reservoirs  is  called 
th«*  watershed  and  comprises  L5.5  square  miles  of  hills  and  valleys  containing 
innumerable  springs  and  mountain  streams.  Cobble  Mountain  Dam  was  built  Just 
below  the  junction  of  two  of  the  larger  streams,  Borden  Brook  and  Pebble  Brook, 
and  forms  Cobble  Mountain  Reservoir,  which  extends  west  from  the  dam  some  five 
miles  and  has  a  water  surface  area  of  l,l3ii  acres  when  full. 

The  city  purchased  all  the  land  at  the  site  of  the  reservoir  and  well 
back  frem  the  shores.  In  all,  the  city  owns  some  12,000  acres  of  land  within 
this  watershed  area. 

hi<=  Littleville  Flood  Control  and  Water  Supply  Dam  and  Reservoir  was 


built  or.  the  Middle  Branch  of  the  Westfield  River  in  October  19^5  by  the  U.S. 


Corps  of  'Cnpineers  at  a  cost  of  $7,260,796.05.  The  City  of  Springfield  has 
the  water  rights  in  the  reservoir  between  the  elevations  of  1±3  2'  and  5l8f  and 
will  nay  the  U.  S.  Government  a  sum  of  $2,202,l60.ii8  over  a  period  of  thirty 
years . 

The  dam  contains  32,liOO  acre  feet  (10,600  m.g.)  of  water  at  spillway 
level  and  the  City  of  Springfield's  water  supply  pool  contains  9,UOO  acre 
feet  O,n80  m.g.)  of  water.  This  pool  has  a  safe  yield  of  20  million  gallons 
per  day.  The  watershed  area  of  Littleville  is  52.3  square  miles. 

The  water  flows  by  gravity  from  the  dam  to  the  Huntington  Pumping 
Station  through  a  UB"  supply  line  and  is  then  pumped  over  the  mountain  to  a 
terminal  structure  north  of  Cobble  Mountain  Reservoir  through  a  U8n  discharge 
pipeline,  where  it  is  discharged  into  a  channel  that  flows  into  Cobble  Mountain 
Reservoir  from  where  it  goes  into  the  rest  of  our  system. 

To  safeguard  the  water  at  its  source,  the  Massachusetts  Department  of 
Public  Health  has  set  up  rules  forbidding  boating,  bathing  or  fishing  in  these 
waters .  Then  as  a  further  safeguard,  all  the  water  coming  to  the  city  is 
f5lt°re:  at  the  West  Parish  Filter  Plant  located  in  the  West  Parish  of  Westfield. 
There,  we  have  10  covered  slow  sand  filters  with  a  total  filtering  area  of 
c.pr  acres  where  the  water  passes  down  through  Ll2"  of  clean  sand  and  about  12" 
of  gravel.  This  process  removes  dirt,  organic  matter  and  harmful  bacteria 
from  the  water.  Periodically  the  filter  sand  is  removed  to  sand  washing 
machines,  cleaned  and  replaced  so  that  we  use  this  same  special  sand  over  and 
over  again.  This  process  is  called  slow  sand  filtration.  Chlorine  is  also 
added  to  the  water  at  the  filters  as  it  leaves  the  plant. 

7!v  re  is  also  a  Dual -Media  Rapid  Sand  Filter  plant  in  operation  which 
car.  har.d'e  r.  ‘  million  gallons  per  day.  This  plant  along  w-'th  the  slow  sand 
filters  .'ives  us  a  capacity  of  1^1  million  gallons  per  day  at  present  and  as 


the  arises  we  ear.  expand  the  rapid  dual -media  plant. 


The  filtered  wat<=r  masses  through  large  size  steel  and  concrete  pipes 
from  the  filters  to  the  concrete  distributing  reservoir  on  Provin  Mountain, 
located  near  the  Agawam-Westf ield  townline.  Prom  there  it  reaches  the  City 
through  similar  large  size  carrying  mains  and  then  through  smaller  mains  and 
service  pines  to  the  user. 

Ludlow  Reservoir  now  supplies  only  the  Town  of  Ludlow. 

System,  as  of  1975 

The  present  water  system  of  the  City  of  Springfield  comprises  the  three 
sources  of  supply;  two  filter  plants;  distributing  reservoir  at  Provin 
Mountain  and  about  565  miles  of  mains;  serves  nearly  a  quarter  of  a  million 
neo''"°  and  numerous  industries.  There  were  about  2i0,000  service  connections 
as  of  December  31,  197b.  The  use  in  1965  was  13,U96,70li,700  gallons  or  36.97 
mil',  ion  gallons  a  day.  Ix,  1?7U,  the  amount  used  was  13,769, 8UU, 000  gallons 
or  77.7  million  gallons  a  day.  The  maximum  daily  use  was  75.69  million 
rations  or.  W<- ••r.esdny,  dune  1971. 
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OVERALL.  CC’CITIG'-: 


1.  Safe 


2.  Minor  repairs  needed _ . 

3.  Conditionally  safe  -  major  repairs  needed _ 

G.  Vr.safe _  • 

5*  Reservoir  1  mpc undasr.t  no  longer  exists  (explain) 
F.e  commend  removal  from  inspection  list _ 


«NL  RE CDl-i :  (Fully  Explain) 

il'.iarr.  Sullivan,  Supt.  -'f  Frovur.  M.t,  ?.eserv~ir,  ar.i  Mr.  F,  Brodrick,  £u 
,  dprin.-fielc  Veter  Cept. ,  vere  present  curing  this  inspection. 


:otsists 


-or.crete  reservoirs  2  ea.  rectangular,  an:  2 


capacity  if  approx. 


Lilian  gallons,  ar.c  coverec 


n  eart'  with  stone  paving  on  the  side  slopes.  The  senators  mentioned  in 
vious  reports  are  no  longer  used  per  Mr.  Sullivan. 

entire  installation  appears  to  be  well  maintained  by  a  fulltime  crew.  The 
f  cover  on  the  top  of  installation  is  in  excellent  condition  and  mowed  over. 

of  the  stone  paved  slopes  were  of  good  grade  and  alignment  with  exception  of 
mall  area  on  the  southeast  slope.  Here  the  paved  slope  has  a  disrupted  area 
the  surface  of  a  few  feet  in  width  and  extending  from  the  top  of  slope  to 
r ox.  one  half  way  down  the  slope.  This  disturbed  area  is  a  few  inches  in  depth 
has  apparently  existed  for  some  years  per  Mr.  Sullivan  and  from  previous 
pectior.  reports.  The  displacement  of  the  paving  stones  is  assumed  to  have  been 
se:  by  extreme  frost  or  ice  action  of  some  years  past  and  is  now  stabilized, 
s  condition  appears  to  be  of  an  aesthetic  nature  and  does  not  appear  to  pose  any 
arc  to  safety  of  the  installation.  Due  to  level  of  water  surface  in  the  concrete 
ks  it  was  not  possible  to  inspect  the  interior  surfaces.  Mr.  Sullivan  stated 
re  were  minor  surface  cracks  evident  in  some  areas  or.  the  interiors  of  the  tanks 
that  these  cracks  were  net  a  serious  problem  at  present  time.  There  was  no 
cer.ce  of  any  seepage  or  leaks  anywhere  around  the  outside  surfaces  of  the 
tallatior.  ar.c  structures  accear  to  be  in  a  satisfactory  condition. 
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Leaks 
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cr.e  0:  serves 
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PHOTO  NO  .  1 

VIEW  OF  TOP  FROM  SOUTH  END 


PHOTO  NO  .  2 

VIEW  OF  TOP  FROM  NORTH  END 
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CIVIL  ENGINEERS 

AUBURN  -  BOSTON  ,  MASSACHUSETTS 


NATIONAL  PROGRAM 
OF  INSPECTION 
OF  NON  -  FED.  DAMS 


Provin  Mountain  Reservoir 


City  of  Springfield  Aqueduct 


MA  00529 


March  4 ,  1981 


OF  INSPECTION 


City  of  Springfield  Aqueduct 


Aqawam,  MA 
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CIVIL  ENGINEERS 
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PHOTO  NO  .  5 

VIEW  AERATOR  CONTROL  HOUSE  AND  AERATORS 
FORMERLY  USED  FOR  RESERVOIRS  NO  .  3  &  NO  .  4 


PHOTO  NO.  6 

VIEW  INSIDE  AERATOR  CONTROL  HOUSE 
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PHOTO  NO .  8 

VIEW  OF  TYPICAL  OVERFLOW  ON 
WEST  EMBANKMENT 
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PHOTO  NO.  12 

VIEW  OF  SEEPAGE  AT  BOTTOM  OF 
SLOPE  ON  EAST  EMBANKMENT 
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DAM  FAILURE  FLOOD  LIMITS 
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